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FUEL  PRESSURE  INCREASE  LIMITER 


I Yu.M.  Akhmetov,  V.I.  Bol'shagln,  A. A.  Ryzhov, 

i V.S.  D'yakonov,  M.A.  Medvedeva,  and  D.M.  Segal' 


( The  invention  belongs  to  the  field  of  the  automatic  control 

of  turbojet  engines,  in  particular,  to  fuel  pressure  Increase 
limiters. 

I 

Known  are  fuel  pressure  Increase  limiters,  predominantly  for 
a turbojet  engine,  which  contain  a spring-opposed  servoplstion 
with  a rod,  the  cavities  of  which  are  connected  by  charnels  with 
a constant  pressure  valve,  and  a control  slide  valve. 

The  purpose  of  the  invention  is  to  provide  the  optimal  rate 
of  pressure  increase. 

I To  do  this,  made  in  the  rod  are  additional  channels  connected 

I to  both  cavities  of  the  servodrlve  by  means  of  holes  which  are 

provided  in  its  body. 

i 

Figure  1 gives  a diagram  of  the  proposed  device,  and  Fig.  2 
shows  the  dependence  of  the  fuel  pressure  on  time. 

The  pressure  increase  limiter  (OND)  consists  of  a slide  valve 
1 located  in  the  housing  2 and  loaded  by  springs  3 and  4,  rod  5 
and  servoplston  6,  which  have  outlet  holes  7-10.  An  internal 
channel  11  with  an  inlet  hole  12  is  made  in  rod  5.  An  adjusting 
MX  screw  13  is  provided  for  the  setting  of  the  initial  position 
of  the  rod  5 with  the  servoplston  6. 
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Fuel  is  fed  from  the  constant  pressure  valve  along  the  chan- 
nel 16  to  the  throttle  packets  1^<  and  15.  There  are  also  fuel 
channels  17-19  In  the  OND,  and  channel  l8  is  the  drain. 

The  limiter  ooerates  in  the  following  manner. 

With  the  acceleration  of  the  engine,  due  to  the  sharp  open- 
ing of  the  fuel  valve,  there  occurs  a fa  fuel  pressure  surge  in 
front  of  the  injectors,  which  moves  the  valve  1 in  the  direction 
of  the  rod  of  the  OND.  Here  the  dosing  edges  of  the  valve  change 
the  pressure  ratio  in  the  fuel  metering  channels  for  removal  of 
the  surge  with  respect  to  the  fuel  flow  rate  and  close  the  outlet 
of  * fuel  from  under  the  piston  into  the  drain  cavity. The  fuel 
pressure  begins  to  Increase  under  the  servoplstlon  6,  and  the  fuel 
oasses  through  the  throttle  packets  1^<  and  15  from  the  constant 
pressure  channel. 

Fuel  is  fed  from  the  throttle  packet  1^  under  the  piston  along 
the  side  ks  channel  and  from  the  throttle  packet  15,  through  the 
inlet  hole  12  in  the  rod  5 along  the  channel  11  through  the  outlet 
hole  9 into  the  ring  channel  of  the  piston  and  from  it  through 
theajMk  outlet  hole  10,  under  the  servoplston.  The  rate  of  move- 
ment of  the  piston,  and  this  means  the  rate  of  retlghtenlng  of  the 
spring,  the  rate  of  movement  of  the  valve  and  rate  of  change  in 
the  ratios  of  pressures  in  the  control  channels,  is  constant  and 
determined  by  the  characteristic  of  the  throttling  packets  1^  and 
15  and  the  kb  ratio  of  areas  of  the  holes  12  and  9. 

With  movement  of  the  servoplston  6 there  is  opened  the  drain 
from  the  channel  of  rod  5 in  the  second  ring  channel  of  the  pis- 
ton and  through  hole  8,  into  the  cavity  with  low  nressure.  Here 
the  rate  of  movement  of  the  plstion  is  decreased,  and  a second 
branch  of  the  rate  of  pressure  Increase  is  obtained.  With  further 
movement  the  servoplstlon  recloses  the  hole  9,  and  the  fuel  feed 
under  the  plstion  6 and  the  rate  of  the  piston  are  decreased.  Ob- 
tained is  a third  branch  of  speed,  the  rate  of  speed  with  the 


2 


least  rate,  which  is  determined  only  by  the  characteristic  of  the 
thrott|J.ng  packet  lU.  Subsequently,  according  to  the  movement  of 
the  servoplston  6,  there  Is  opened  the  fuel  feed  under  the  piston 
through  the  hole  9 of  rod  5 with  an  opening  of  its  edge  piston 
and  through  the  hi  hole  7 with  Its  opening  by  the  ring  channel  of 
the  piston.  Here  the  rate  of  the  piston  Is  Increased,  and  the 
fourth  and  fifth  branches  of  the  rate  of  Increase  In  pressure  are 
respectively  obtained  (Fig.  2). 


Object  of  the  Invention 


A fuel  pressure  Increase  limiter,  predominantly  for  a turbo- 
jet engine,  which  contains  a spring-opposed  piston  with  a rod,  the 
cavities  of  which  are  connected  by  channels  with  the  channel  of 


1 


constant  pressure,  and  a control  valve,  which  Is  distinguished  by 


the  fact  that  for  the  purpose  of  ensuring  the  optimal  rate  of 
pressure  Increase,  made  In  the  rod  are  additional  channels  con- 
nected to  both  cavities  of  the  servoplston  by  means  of  the  holes 
made  In  Its  body. 
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Fig.  1 KEY:  1)  of  Injector;  2)  for  control  of  the  feed-control 
device  of  fuel  pressure  In  front  of  the  Injectors;  3)  from  valve 
of  constant  pressure,  (^)  drain. 
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